Thyroid hormone synthesis in thyroglobulin secreted by porcine thyroid cells cultured on porous bottom chambers. Effect of iodide.
The long-term iodination of thyroglobulin secreted into the apical medium of thyroid cells cultured as monolayers on porous bottom chambers reached 5.87 +/- 1.66 atoms of iodine/mol thyroglobulin after 11 days incubation in the presence of TSH (0.1 mU/ml) and iodide (0.5 microM) in the basal medium. This iodinated thyroglobulin contained thyroid hormones (T3 + T4) which involved 22.7% of the thyroglobulin iodine content. The iodoamino acid content was, in residues per mole, 2.2 +/- 0.35 for monoiodotyrosine, 0.74 +/- 0.04 for diiodotyrosine, 0.23 +/- 0.04 for T4, and 0.098 +/- 0.02 for T3. Kinetic studies showed that a minimal level of iodination (2.05 +/- 0.26 atoms iodine/mol thyroglobulin) was necessary for hormonogenesis. A maximal level of iodination and hormonogenesis was obtained with 0.5 microM iodide added daily to the basal medium. In these conditions, hormonogenesis efficiency reached about 40% (a value close to this one observed in vivo). Above 0.5 microM iodide, both iodination and T4 synthesis were inhibited (28.3% and 73.9%, respectively, for 1 microM iodide). Our culture system makes it possible to demonstrate that this high iodide concentration in the basal medium did not increase apical iodide concentration above 10 microM but decreased apical thyroglobulin concentration. The inhibitory effect of iodide on hormonogenesis cannot be due to a competition with tyrosine residues of thyroglobulin for their binding to thyroperoxidase although it could be related, at least in part, to a decrease in protein synthesis.